Abstract. The Global Programme to Eliminate Lymphatic Filariasis (GPELF) was launched in 2000. To understand why some national programs have been more successful than others, a panel of individuals with expertise in LF elimination efforts met to assess available data from programs in 8 countries. The goal was to identify: 1) the factors determining success for national LF elimination programs (defined as the rapid, sustained reduction in microfilaremia/ antigenemia after repeated mass drug administration [MDA]); 2) the priorities for operational research to enhance LF elimination efforts.
Since the official launch of the Global Program to Eliminate Lymphatic Filariasis (GPELF) in 2000, 1 almost 2 billion doses of once-yearly anti-filarial drug treatment have been administered to over 570 million people through national programs in 48 of the world's 83 endemic countries. 2 It is not surprising that some of these programs have been more successful than others. Now that a number of the early programs are approaching the point at which they can contemplate stopping the MDA component of their programs, it is possible to look retrospectively to identify factors that have influenced their outcomes. Such evaluation provides an opportunity to guide ongoing and still-to-be-initiated national programs toward adopting more successful strategies, and it identifies key biologic, epidemiologic, and programmatic uncertainties that might be addressed through targeted research.
Collection of detailed analytical data has not been a standard component of most national MDA programs, so the richest source of information for identifying potential determinants that affect program outcome lies with those programs working closely with research teams from either government research institutions or academia. In some instances these collaborating research teams have directly tracked the progress of the national programs, and in others they have made detailed observations at study sites where treatment activities were carried out in parallel to those of the national program.
To capture the experiences of programs that have been closely monitored (epidemiologically, entomologically, and through laboratory studies) in different parts of the world, investigators from programs in 8 countries (Table 1) provided information identifying successes and failures within each program and the likely reasons for these outcomes. Although program "success" can have many dimensions, here the principal measure of success was the decrease in microfilaremia prevalence, a sine qua non of LF elimination. The specific factors evaluated in relation to this marker of success-either having a positive influence (i.e., leading toward greater impact or shorter duration of MDA activities) or a negative influence (i.e., leading toward lesser impact or longer duration of MDA activities)-are detailed in Table 2 . Some of these factors represent determinants that will have an effect on program outcome regardless of how effectively the program itself is carried out (Table 2a) , whereas others relate principally to the operational effectiveness of the programs themselves (Table 2b ). The conclusions in Table 2 largely reflect the considered assessment and consensus of the investigators themselves after analysis and discussion of, in most instances, published data describing the impact of MDA on microfilaria prevalence and transmission [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] and, in other cases, less formal reports of LF elimination program activity. [20] [21] [22] DETERMINANTS AFFECTING PROGRAM OUTCOME More than 40 different determinants affecting program outcome were identified and described as leading to either greater or lesser likelihood of success (defined as the rapid and sustained fall in the prevalence of microfilaremia) for the MDA-based LF elimination programs ( Table 2) .
Among the most prominent factors to affect program outcome were: 1) the initial level of LF endemicity (i.e., prevalence and density of microfilaremia); 2) the competence and vectorial capacity of the local vector; 3) the drug regimen used for the MDAs; and 4) both population coverage* and population compliance. † Some of the determinants noted in Table 2 are not easily changed-particularly those that are biologic/epidemiologic in nature or those that reflect the underlying socioeconomic and political environments of the endemic areas. Despite their being relatively unchangeable, however, programs do need to recognize their influence when implementation strategies are being developed.
Other determinants are more readily modifiable-such as compliance within the endemic communities and coverage of the target population. These, in turn, are heavily dependent on 1) the operational effectiveness of the programs (especially social mobilization, supervision and monitoring), 2) the adequacy of resources (both funding and human), and 3) the political commitment to support the program.
IDENTIFYING RESEARCHABLE ISSUES
Although many of the factors identified in Table 2 are not amenable to research or have been so well documented * Defined by the proportion of the population targeted by the program that was provided with the appropriate drugs. † Defined by the proportion of eligible individuals actually ingesting the drugs provided to them. previously as to require little or no further study, the effects of almost one-third of the identified determinants are poorly understood, and they require further study. Some reflect current uncertainties in the biology of the parasite and vector (including their interactions with each other and the human host); others reflect uncertainties about how best to design national programs to ensure success; and still others indicate uncertainties in the way people respond to MDAs. "Biologic" research priorities. Two vector/parasite biologic issues, if more well defined, could have particular impact on program success: 1) quantifying the differences in vector competence (microfilaria uptake, L3 production) among the different vector species, particularly the anophelines in Africaas this would better define the "force of infection" that individual programs must confront and would affect decisions about the frequency and duration of MDAs required to interrupt LF transmission; 2) identifying potential seasonal variations of relevance to LF transmission (microfilaremia in humans, biting patterns in mosquitoes) in different endemic regions-as this might open opportunities to tailor the timing of MDAs to maximize their impact toward interrupting LF transmission.
"Programmatic" research priorities. A better quantitative understanding of the operational factors essential for program success would be particularly valuable for improving program outcome. Specifically, these factors would include: 1) the levels of population compliance required during MDAs to achieve interruption of transmission (and the levels of noncompliance or systematic non-compliance that still permit LF elimination); 2) the levels of microfilaria (mf)-positivity or antigen-positivity at which the MDA component of programs can safely be stopped (i.e., an understanding of the "natural history" and programmatic implications of persistent antigenemia in mf-negative individuals and of low-level microfilaremia prevalence in communities after multiple rounds of MDA); 3) the number of rounds of MDA required for success in different epidemiologic situations-perhaps fewer in low endemicity areas and more, even with supplemental measures including vector control and enhanced drug regimens, in other epidemiologic settings.
Resolving programmatic uncertainties related to conduct of the MDAs themselves could also greatly increase the likelihood of individual program success. Particularly important are 1) defining the optimal drug distribution methods and strategies (Directly Observed Treatment [DOT] being the "gold standard") for use in different settings-including "problem settings" such as refugee, migrant, or urban areas; 2) determining the importance of interruptions in the planned yearly implementation of MDAs; 3) identifying the importance of conducting the MDAs in relation to transmission seasonality; and 4) understanding whether the effectiveness of MDA-based programs in Brugia endemic areas is affected by sympatric zoonotic Brugia infections.
"Community-focused" research priorities. The most important community-related uncertainty is the issue of compliance. It will be valuable to develop "compliance profiles" of communities to identify those groups of individuals who remain "persistently non-compliant" during MDAs (e.g., children, upper socioeconomic classes, young men, older ages), and then to determine the causes of this non-compliance and effective approaches to overcoming it.
WAY FORWARD
It is unlikely that studies will be carried out, or answers found, for all of these researchable questions in the near future. There are financial constraints, limitations in available study opportunities, and the fact that for some of these questions the essential research tools to address them are not yet in hand. However, because each issue is important and because answers to any can certainly lead to improvements in program design or execution, every opportunity to address them should be taken.
Program improvement, moreover, need not await the outcome of more research. The extensive programmatic experience summarized in Table 2 clearly identifies situations where specific steps can be taken immediately to improve the likelihood of success for LF elimination programs. Key determinants of successful outcomes have already been identified; the challenge for the Global Program now is to support national program managers in taking the right steps as quickly as possible.
